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Description 
TECHNICAL FIELD 

5 [0001] The present invention relates to water-vapor-permeable nonwoven fabric laminates. Specifically, it relates to 
water-vapor-permeable nonwoven fabric laminates which comprise a nonwoven fabric and an elastomer layer having 
water vapor permeability which are laminated via a layer of an ethylene polymer containing a polar group. 

TECHNICAL BACKGROUND 

w 

[0002] In recent years, nonwoven fabrics whose representative example is spunbonded nonwoven fabric are used 
for a wide variety of applications. It is demanded that depending on the requirements of individual uses, nonwoven fab- 
rics should be improved in various properties. For example, those nonwoven fabrics used for the gather of disposable 
diapers, part of sanitary materials such as sanitary napkins, the substrate of compresses, etc. are required to have 
15 waterproof ness and excellent water vapor permeability. Furthermore, depending on the areas in which such nonwoven 
fabrics are used, the nonwoven fabrics are required to have excellent stretchability. 

[0003] For example, sanitary materials such as disposable diapers have such structure that the absorbent material 
absorbing and holding the body fluid is wrapped by the facing material on the inner side of the absorbent material and 
the back sheet on the outer side of the absorbent material. The facing material which is in contact with the skin is 

20 required to have the function of both allowing the body fluid discharged from the body to permeate through it and be 
absorbed in the inner absorbent material and preventing the body fluid from flowing back from the absorbent material. 
On the other hand, the hack sheet is require to have both such waterproofness as will not allow the body fluid absorbed 
in the inner absorbent material to leak to the outside and such appropriate water vapor permeability as will prevent the 
body from being getting sweaty due to the moisture filled inside and allow the moisture inside of the absorbent product 

25 to permeate through it to be dissipated to the outside. Furthermore, since the back sheet constitutes the external sur- 
face of the sanitary materials, it is required to have excellent softness and feel. 

[0004] As examples of those nonwoven fabrics which have excellent softness and feel and show waterproofness 
and water vapor permeability, the nonwoven fabrics spun by the meltblown method and laminates having strength 
improved by laminating spunbonded nonwoven fabric thereon can be cited. But these nonwoven fabrics do not have 

30 adequate waterproofness when used for such applications as sanitary materials. Because of this, multi-layer sheets are 
used which comprise nonwoven fabric for the outside surface layer and porous polyethylene film for the inside layer. But 
the multi-layer sheets used for conventional back sheets involve many manufacturing steps including the step for mak- 
ing polyethylene film porous and the step for bonding nonwoven fabric and porous polyethylene film by use of a hot-melt 
adhesive, resulting in a complex manufacturing process and an increase in the cost. Besides, the multi-layer sheets 

35 used for conventional back sheets also show poor stretchability. 

[0005] The nonwoven fabrics now in use for stretchable sheets for the waist part, side panel, side gather, etc. of dis- 
posable diapers, among others are stretchable nonwoven fabrics having creases formed by bonding nonwoven fabric 
to a stretched elastic band. However, this had the problems of not only having poor softness due to stiffness but also 
involving a complex fabrication process, resulting a higher cost, as a hot-melt adhesive is used in bonding. 

40 [0006] As for nonwoven fabrics having stretchability, nonwoven fabrics formed by the melt-blown method using a 
thermoplastic elastomer composition containing a thermoplastic elastomer or an olefin polymer and nonwoven fabrics 
made of potentially crimped fiber have been known as such nonwoven fabrics up to the present. The basis weight of 
the former nonwoven fabrics has to be high, and consequently involves high cost in order to obtain a required level of 
strength because they have lower strength at break per basis weight than that of those nonwoven fabrics made of gen- 

45 eral olefin polymer. Moreover, the latter nonwoven fabrics made of potentially crimped fiber develop stretchability as a 
result of structural changes resulting from the crimping and stretching of the fiber, and their stretchability is limited and 
only low. As a consequence, these nonwoven fabrics made of potentially crimped fiber have to have higher basis weight 
and entail higher cost in order to obtain a required level of strength. Besides, both of these two types of nonwoven fab- 
rics show inadequate waterproofness. 

50 

SUMMARY 

[0007] The inventors of the present invention made a serious study to find a solution to the problems with the con- 
ventional technology as described above and consequently have reached the present invention. 
55 [0008] The invention provides nonwoven fabric laminates having excellent water vapor permeability and water- 
proofness. 

[0009] The invention provides nonwoven fabric laminates having excellent interlaminar strength. 

[0010] The invention provides nonwoven fabric laminates having excellent softness in addition to the above prop- 
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erties. 

[001 1] The invention provides water-vapor-permeable nonwoven fabric laminates which are easy to fabricate. 
[0012] The invention provides a method for producing water-vapor-permeable nonwoven fabric laminates which 
does not involve a complex manufacturing process. 
5 [0013] The invention provides water-vapor-permeable nonwoven fabric laminates showing water vapor permeabil- 
ity of not less than 1 ,000 g/m 2 • day and water pressure resistance of not less than 1 ,000 mm Aq, which comprises a 
layer of a nonwoven fabric(A) made of an olefin polymer and a layer of an elastomer(B) having water vapor permeability 
which are laminated via a layer of an ethylene polymer(C) containing a polar group. 

w BRIEF EXPLANATION OF THE DRAWINGS 

[0014] 

Fig. 1 is a schematic drawing illustrating the extrusion lamination section for obtaining a water-vapor-permeable 
75 nonwoven fabric laminate of the invention. 

Fig. 2 is a schematic drawing of the cross section of the nonwoven fabric laminate obtained by the extrusion lami- 
nation section as shown in Rg. 1 . 

Fig. 3 is a schematic drawing showing another extrusion lamination section. 

Fig. 4 is a schematic drawing of the cross section of the nonwoven fabric laminate obtained by the extrusion lami- 
zo nation section as shown in Rg. 3. 

DETAILED DESCRIPTION OF THE INVENTION 

[0015] The water-vapor-permeable nonwoven fabric laminates of the invention are those water-vapor-permeable 
25 nonwoven fabric laminates showing water vapor permeability of not less than 1,000 g/m 2 • day and water pressure 
resistance of not less than 1 ,000 mm Aq, which comprises a layer of a nonwoven fabric (A) made of an olefin polymer 
and a layer of an elastomer (B) having water vapor permeability which are laminated via a layer of an ethylene polymer 
(C) containing a polar group. 

[0016] Given below is a specific explanation of the nonwoven fabric (A) made of an olefin polymer, the elastomer 
30 (B) having water vapor permeability, the ethylene polymer (C) containing a polar group, and the nonwoven fabrics com- 
prising them. 

Nnnwoven fabric (A) made of olefin polymer: 

35 [0017] The nonwoven fabrics of the invention comprise olefin polymer. Examples of the olefin polymer include 
homopolymers of a-olefins having 2 to 20, preferably 2 to 8, carbon atoms such as ethylene, propylene, 1-butene, 1- 
pentene, 1-hexene, 4-methyl-1 -pentene and 1-octene or copolymers with other a-olefins. Such a-olefins may be 
selected from among the same olefins as mentioned above. 

[0018] Specific examples of the olefin polymer include ethylene polymers such as ethylene homopolymer and 
40 copolymers of ethylene and another a-olefin such as propylene, 1-butene, 1-pentene, 1-hexene, 4-methyl-1 -pentene 
and 1 -octene, propylene polymers such as propylene homopolymer and copolymers of propylene and another a-olefin 
such as ethylene, polybutene, and po»y-4-methyl- 1 -pentene. 

[0019] As ethylene polymers, ethylene homopolymer and copolymer containing not more than 10 mol% or so of 
another a-olefin are used preferably. Examples of propylene polymers include propylene homopolymer and copolymers 
45 of propylene and another a-olefin such as ethylene, 1 -butene, 1 -hexene, 4-methyi-1 -pentene and 1 -octene. Such copol- 
ymers may be either random copolymers or block copolymers. Out of these, propylene/ethylene random copolymer 
which comprises propylene and a small amount of ethylene and containing not more than 5 mol% of the structural unit 
deriving from ethylene is used especially preferably. 

[0020] These olefin polymers may be used singly or in combination with not less than two of them. 

so [0021] For the method for producing the nonwoven fabric (A) of the invention which is made of olefin polymer, any 
of the dry method, wet method, spunbonding method and melt-blown method may be used. And from a viewpoint of 
good productivity and providing the nonwoven (A) having high strength, the spunbonding method is preferable. 
[0022] In the invention, the embodiment of the nonwoven fabric (A) being a spunbonded fabric is one of the prefer- 
able embodiments of the invention. 

55 [0023] Furthermore, in the invention, stretchable nonwoven fabric is preferable as the nonwoven fabric (A). A 
stretchable nonwoven fabric is a nonwoven fabric whose elongation in either of the longitudinal and transverse direc- 
tions is not less than 1 00%, preferably not less than 1 50%. Elongation of not less than 1 00% means that the elongation 
of a nonwoven fabric shown up to the point of failure in tensile test is not less than 100%. As a preferably example of 
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the method for producing such stretchable nonwoven fabric, a method in which a nonwoven fabric produced by the 
spunbonded method is stretched in the longitudinal direction at temperature lower by 20°C to 40°C than the melting 
point of the resin may be cited. This enables a high degree of elongation in the transverse direction to be attained. It 
should be noted that the longitudinal direction means the direction (MD) parallel to the flow of the web at the time of 
5 formation of the nonwoven fabric, and the transverse direction means the direction (CD) perpendicular to the flow of the 
web. 

[0024] Furthermore, in the invention, the nonwoven fabric used preferably as the nonwoven fabric (A) is a nonwo- 
ven fabric made of filaments of the aforesaid olefin polymer and a nonwoven fabric made of conjugate fiber of the core- 
sheath type or side-by-side type. Conjugate fiber means a fiber is composed of one type of resin and another resin hav- 
10 ing different properties. Example of such conjugate fiber include core-sheath-type conjugate fiber comprising the core 
made of one type of resin and the sheath made of another resin and side-by-side-type conjugate fiber composed of two 
resin parts comprising one resin part and another resin part. 

[0025] In the invention, an embodiment in which the nonwoven fabric (A) is a core-sheath-type conjugate fiber or a 
side-by-side-type conjugate fiber is a preferable embodiment of the invention. 

15 [0026] Such core-sheath conjugate fiber may be of the concentric type in which the circular core is wrapped in the 
doughnut-shared sheath having the same center as that of the core or of the eccentric type having a different center 
from that of the core. Such core-sheath-type conjugate fiber may also be a core-sheath-type conjugate fiber a part of 
the core of which is exposed to the fiber surface. Out of these, crimped conjugate fiber of the eccentric core-sheath type 
showing excellent stretchability is preferable. 

20 [0027] The resin forming the sheath of such core-sheath-type conjugate fiber may be selected from among the 
aforesaid olefin polymers as appropriate. Ethylene polymer is preferable from a viewpoint of the softness of the nonwo- 
ven fabric. Examples of the ethylene polymers used in the invention include ethylene homopolymer and copolymers of 
ethylene and a-olefin such as propylene, 1-butene, 1-hexene, 4-methyl-1 -pentene and 1-octene. 
[0028] The resin forming the core of such core-sheath-type conjugate fiber may also be selected from among the 

25 aforesaid olefin polymers as appropriate, and propylene polymer is preferable. Examples of the propylene polymers 
used in the invention include propylene homopolymer and copolymers of propylene and a-olefin such as ethylene, 1- 
butene, 1-hexene, 4-methyl-1 -pentene and 1-octene. Out of these, propylene/ethylene random copolymer which com- 
prises propylene and a small amount of ethylene and having not more than 5 mol% of the structural unit derived from 
ethylene. The use of such copolymer allows nonwoven fabric showing satisfactory spinnability and conjugate fiber pro- 

30 ductivity and have satisfactory softness and excellent feel. 

[0029] Further, the resin forming the core of the core-sheath-type conjugate fiber is a propylene polymer having the 
melt flow rate (at 230°; hereinafter referred to as "MFRa") of 0.5 to 100 g/10 minutes, the resin forming the sheath is 
preferably a different propylene polymer having a different melt flow rate (at 230°; hereinafter referred to as "MFRb") 
which meets the requirement of the difference in the melt flow rates of the resins of the core and the sheath being 

35 MFRa/MFRb s 1 .2 or MFRa/MFRb * 0.8. This difference in the melt flow rate makes it easy to obtain crimped conjugate 
fiber having excellent stretchability. In the invention, Melt flow rate (MFR) was measured at the temperature indicated 
in each case with the load of 2.16 Kg in accordance with ASTM D1238. 

[0030] The structural ratio by weight between the resin of the sheath and the resin of the core is preferably in the 
range of 2/8 to 8/2. 

4o [0031] Moreover, the denier of the core-sheath-type conjugate fiber is normally not more than 4 d and preferably 
not more than 3 d in that a nonwoven fabric having better softness is obtained. 

[0032] The side-by-side-type conjugate fiber is composed of one type of resin and another type of resin having dif- 
ferent properties from those of the former resin. The resins forming the side-by-side-type conjugate fiber are the same 
resins forming the sheath and core of the aforesaid core-sheath-type conjugate fiber. 
45 [0033] The structural ratio by weight between the resin of one part and the resin of the other part of the side-by- 
side-type conjugate fiber is preferably in the range of 2/8 to 8/2, especially preferably in the range of 3/7 to 7/3 in that 
this makes it easy to obtain a crimped conjugate fiber. 

[0034] Moreover, the denier of the side-by-side-type conjugate fiber is normally not more than 4 d and preferably 
not more than 3 d in that a nonwoven fabric having better softness is obtained. 

so [0035] The nonwoven fabric (A) that is preferably used in the invention is preferably a nonwoven fabric comprising 
the aforesaid core-sheath-type or side-by-side-type conjugate fiber which is produced by the spunbonding method, for 
example. Specifically, the resin comprising the core of the core-sheath-type conjugate fiber and the resin comprising its 
sheath are separately melted in an extruder, etc. and discharged from a spinneret having such conjugate spinning noz- 
zle as is so structured that each melted resin is cSscharged to form the intended core-sheath structure, so that the core- 

55 sheath-type conjugate fiber is spun. The spun conjugate fiber is cooled in a cooling fluid, given tension by means of 
stretching air so that the fiber is of a specified denier, and collected and stacked on the collecting belt to specified thick- 
ness so that a web of conjugate fiber is obtained. This enables high-strength nonwoven fabric to be obtained and 
stretchable crimpted conjugate fiber of the eccesntric core-sheath-type to be produced. 
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[0036] After that, nonwoven fabric is fabricated by getting the fiber entangled by the heat embossing processing 
using embossing rolls. The embossing area ratio (stamping area ratio: ratio of the heat bonded area to the entire non- 
woven fabric area) in the heat embossing processing may be determined as appropriate to meet the requirements of 
individual applications. It is normally possible to obtain conjugate fiber nonwoven fabric having a good balance among 
s solftness, gas permeability and abrasion resistance by causing the embossing area ratio to be in the range of 5% to 
40%. 

[0037] The use of a nozzle for spinning side-by-side-type conjugate fiber, in place of the aforesaid nozzle for spin- 
ning core-sheath-type conjugate fiber, allows nonwoven fabric made of the side-by-side-type conjugate fiber of the 
invention to be obtained. This enables high-strength nonwoven fabric and stretchable crimped conjugate fiber to be pro- 
10 duced. 

[0038] In the invention, an embodiment of the nonwoven fabric (A) being crimped conjugate fiber is also a prefera- 
ble embodiment of the invention. 

[0039] Those nonwoven fabrics of the invention which have the basis weight of not more than 30 g/m 2 are normally 
suitable for use for those applications requiring softness. But those nonwoven fabrics having a high basis weight of 
is more than 30 g/m 2 may be used for some applications. 

Elastomer (B) havin g water vapor permeability: 

[0040] The material used for the formation of the film to be laminated to the nonwoven fabrics of the invention is the 
20 elastomer (B) having water vapor permeability. The aforesaid elastomer is an elastic high-molecular weight material. A 
preferable example of the elastomer is thermoplastic elastomer from the viewpoint of moldability. Such thermoplastic 
elastomer is a high-molecular weight material that has elastic properties similar to those of vulcanized rubber (because 
of the soft segment in the molecules) at normal temperature and can be molded at high temperature by use of existing 
molding equipment (because of the hard segment of the molecules) in the same manner as common thermoplastic res- 
25 ins. 

[0041] For the elastomer (B) of the invention which has water vapor permeability, various elastomers having water 
vapor permeability my be used. 

[0042] An elastomer can be determined to have water vapor permeability if it is acknowledged to have water vapor 
permeability when tested by a testing method based on JIS Z0208, for example. Those elastomers whose sample in 
30 the form of film 30 jim in thickness shows water vapor permeability of not less than 2,000 g/m 2 .d as 30 u,m thickness 
film, preferably not less than 3,000 g/m 2 .d as 30 urn thickness film, are used preferably in the invention. 
[0043] Preferable examples of the thermoplastic elastomer having water vapor permeability include urethane- 
based elastomer, polyester-based elastomer and potyamide- based elastomer. 

[0044] The elastomer having water vapor permeability may be selected from among those elastomers shown spe- 
35 cifically which conform to the requirements of water vapor permeability as described above. Consequently, the elas- 
tomer having water vapor permeability can be selected and adopted easily. 

[0045] As urethane-based elastomer, thermoplastic elastomer is preferable. An example of thermoplastic elas- 
tomer is a block copolymer of the polyurethane, as the hard segment, obtained through reaction between short-chain 
polyol (molecular weight: 60 to 600) and diisocyanate and the polyurethane, as the soft segment, obtained through 
40 reaction between long -chain polyol (molecular weight: 600 to 4,000) and diisocyanate. Examples of diisocyanate 
include toluene diisocyanate and diphenyl methane diisocyante, and examples of short-chain polyol include ethylene 
glycol, 1 ,3-propylene glycol and bisphenol A. 

[0046] Examples of urethane-based thermoplastic elastomer include a product (polyether polyurethane) obtained 
by addition -polymerizing diisocyanate to polylactone ester polyol, such as polycaprolactone glycol, in the presence of 
45 short-chain polyol; a product (polyester polyurethane) obtained by addition-polymerizing diisocyanate to adipate polyol, 
such as poly(ethylene-1,4-adipate)glycol and poly(butylene-1,4-adipate), in the presence of short-chain polyol; and a 
product obtained by addition -polymerizing diisocyanate to polytetramethylene glycol formed by the ring opening of tet- 
rahydroflan in the presence of short-chain polyol. 

[0047] Examples of commercially available urethane-based thermoplastic elastomers include Vulcoran (available 
so from Bayer), Chemgum SL (available from Goodyear), Adiprene (available from DuPont) and Valcaprene (available 
from ICl). (All of these are tradenames.) 

[0048] An example of polyester-based elastomer is a block copolymer comprising the structural unit represented by 
the following formula (I) which is derived from aromatic polyester as the hard segment and the structural unit repre- 
sented by the following formula (II) which is derived from aliphatic polyether as the soft segment, with these structural 
55 units being block-oopolymerized. 
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15 [0049] In the above formulas, D represents a bivalent residue of diol having molecular weight of approximately not 
more than 250 from which two hydroxyl groups have been removed; R represents a bivalent residue of dicarboxylic acid 
having molecular weight of approximately not more than 300 from which two carboxyl groups have been removed; and 
G represents a bivalent residue of poly(atkylene oxide)glyco! having average molecular weight of approximately 400 to 
3500 from which the hydroxyl groups at both ends have been removed. Here, the amount of the ethylene oxide that is 

20 inserted into the structural unit represented by the formula (II), namely copolyether ester of poly(alkylene oxide)glycol, 
is approximately 25 to 68 wt% to the total weight of copolyether ester. In the invention, especially the aforesaid aromatic 
poiyether is preferably tetramethylene terephthalate, and the aforesaid aliphatic polyether is preferably alkylene ether 
terephthalated. A specific example is polybutylene terephthalate/polytetramethylene ether glycol block copolymer. 
[0050] An example of commercially available polyester-based elastomer is Hytorel (tradename; available from 

25 DuPont). 

[0051] An example of polyamide-based elastomer is multi block copolymer using polyamide as the hard segment 
and diol of polyester or polyol low glass transition temperature as the soft segment Here examples of the polyamide 
component include nylon 6, nylon 66, nylon 610, nylon 1 1 and nylon 12. Out of these, nylon 6 and nylon 12 are prefer- 
able. poly(oxytetramethylene)glycol and poly(oxypropylene)glycol. Examples of polyester diol include poly(ethy1ene- 
30 1 ,4-adipate)glycol , poly(butylene-1 ,4-adipate)glycol and polytetramethylene glycol. A specific example is nylon 1 2/pol- 
ytetramethylene glycol block copolymer. 

[0052] There are such commercially available polyamide-based elastomers as Diamid (Daicel-Huls) and PEBAX 
(Atochem). (All of these are tradenames.) 

[0053] Out of these, urethane-based elastomer and polyester-based elastomer are preferable in that they have 
35 excellent water vapor permeability. Urethane-based elastomer having stretchabiiity as well as water vapor permeability 
is especially preferable. 

[0054] Further, in the invention, coloring agents, heat stabilizers, lubricants, nucleating agents, other polymers, etc. 
may be compounded to the aforesaid elastomer materials as required to such extent that the purpose of the invention 
is not frustrated. 

40 

Ethylene polymer (C) containing a ppiar group 

[0055] In the invention, the resin of the resin layer formed between the layer of the elastomer (B) having water vapor 
permeability and the nonwoven fabric (A) is a layer containing the ethylene polymer (C) containing a polar group. The 

45 layer of the ethylene polymer (C) containing a polar group functions not only as the adhesive resin layer between the 
elastomer (B) layer and the nonwoven fabric (A) but also the layer which follows the expansion and contraction of the 
elastomer (B) layer and the nonwoven fabric (A), imparting stretchabiiity to the nonwoven fabric laminate. 
[0056] The ethylene polymer (C) containing a polar group which is used in the invention may be either a copolymer 
of ethylene and a monomer containing a polar group or a polymer obtaining by modifying ethylene polymer with an 

so unsaturated compound containing a polar group. 

[0057] The copolymer of ethylene and a monomer containing a polar group may be obtained, for example, by sub- 
jecting ethylene and a monomer containing a polar group to radical polymerization reaction at high temperature and 
under high pressure in the presence of an organic peroxide or oxygen. 

[0058] In the invention, examples of the monomer containing a polar group include ethyl acrylate, methacylic acid, 
55 methyl methacrylate, vinyl acetate and vinyl chloride. Out of these, one type selected from the group of ethyl acrylate, 
methacrylic acid, methyl methacrylate and vinyl acetate is preferable, and especially ethyl acrylate is preferable in that 
it shows excellent heat resistance and makes high-temperature processing possible. 

[0059] In the invention, an ethylene/ethyl acrylate copolymer (hereinafter sometimes referred to as "EE A") may be 
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used as the ethylene polymer (C) containing a polar group. The ethyl acrylate content of such copolymer is normally 1 0 
to 40 wt%, preferably 1 5 to 30 wt%, from a viewpoint of adhesion, cost and water vapor permeability. Moreover, the melt 
flow rate (at 190°C ) is normally 2 to 300 g/10 min; preferably 50 to 300 g/10 min; more preferably 100 to 300 g/10 min 
in the case using the meltblown process; preferably 2 to 30 g/10 min; more preferably 5 to 1 5 g/10 min in the case mak- 
5 ing the porous film; preferably 5 to 50 g/10 min; more preferably 10 to 30 g/10 mm in the case using the co-extrusion 
process. If the ethyl acrylate content and the melt flow rate are in these ranges, a copolymer showing excellent molda- 
bility and interlaminar strength can be obtained. 

[0060] Examples of commercially available products of such copolymer include Evaflex ™ EEA (Grade A-707, for 
example) available from DuPont-Mitsui Polychemicals). In the invention, an ethylene/vinyl acetate copolymer (hereinaf- 

10 ter referred sometimes to as "EVA") may be used for the ethylene polymer (C) containing a polar group. The vinyl ace- 
tate content of the aforesaid copolymer is normally 1 0 to 40 wt %, preferably 3 to 10 wt %, by reason of adhesion, cost 
and water vapour permeability. Further, the melt flow rate (at 190°C ) is normally 2 to 300 g/10 min; preferably 50 to 300 
g/10 min; more preferably 100 to 300 g/10 min in the case using the meltblown process; preferably 2 to 30 g/10 min; 
more preferably 5 to 1 5 g/10 min in the case making the porous film; preferably 5 to 50 g/10 min; more preferably 10 to 

15 30 g/10 min in the case using the co-extrusion process. If the vinyl acetate content and the melt flow rate are in these 
ranges, a copolymer showing excellent moldability and interlaminar strength can be obtained. 
[0061] An example of commercially available ethylene/vinyl acetate copolymer is Evaflex ™ (grade P-2807, for 
example) available from Du-Pont-Mitsui Polychemicals Co. 

[0062] In the invention, as the ethylene polymer (C) containing a polar group, an ethyiene/methacrylic acid copoly- 
20 mer may be used. The methacrylic acid content of the aforesaid copolymer is normally 10 to 40 wt %, preferably 3 to 
10 wt %, by reason of adhesion, cost and water vapour permeability. Further, the melt flow rate (at 190°C ) is normally 
2 to 300 g/10 min; preferably 50 to 300 g/10 min; more preferably 100 to 300 g/10 min in the case using the meltblown 
process; preferably 2 to 30 g/10 min; more preferably 5 to 15 g/10 min in the case making the porous film; preferably 5 
to 50 g/10 min; more preferably 10 to 30 g/10 min in the case using the co-extrusion process. If the methacrylic acid 
25 content and the melt flow rate are in these ranges, a copolymer showing excellent moldability and interlaminar strength 
can be obtained. 

[0063] An example of commercially available ethylene/meth acrylic acid copolymer is Nucrel™ available from 
DuPont-Mitsui Polychemicals Co. 

[0064] In the invention, as the ethylene polymer (C) containing a polar group, ethylene-based ionomer resin may be 
30 used. As used herein, an ionomer resin means a thermoplastic resin whose high-molecular-weight main chain contains 
a small amount of an ion group in its side chain, terminal chain or itself. The ethylene-based ionomer resin of the inven- 
tion is a metal salt of a copolymer of ethylene and unsaturated carboxylic acid. 

[0065] As an example of the commercially available material, Himilan™ (available from DuPont-Mitsui Polychemi- 
cals) using methacrylic acid as acid monomer may be cited. In the invention, as the ethylene polymer (C) containing the 
35 polar 

[0066] group, polymers modified with an unsaturated compound containing the polar group may be used. Similar 
examples to the ones mentioned above may be cited as examples of such ethylene polymer, and a copolymer of ethyl- 
ene and a-olefin which contains a relatively large amount of a-olefin may be cited as an example. These ethylene pol- 
ymers may be of high-crystallinity or low-crystal linity. The aforesaid unsaturated compound containing the polar group 
40 that may be used in modifying ethylene polymer may be a monomer containing the polar group that is to be copolym- 
erized with ethylene, or any other unsaturated compounds containing the polar group. Preferable examples of such 
unsaturated compound are unsaturated carboxylic acid and its anhydride. 

[0067] Examples of such unsaturated carboxylic acid include unsaturated carboxylic acid such as maleic acid, 
fumaric acid, tetrahydrophthalic acid, itaconic acid, citraconic acid, crotonic acid, isocrotonic acid, Nadic Acid (a trade- 
45 name of endo-cis-bicyclo[2,2,1 ]hepto-5-en-2,3-dicarboxylic acid), acrylic acid and methacrylic acid; or their derivatives, 
including anhydride, imide, amide and ester of the aforesaid unsaturated carboxylic acid, specifically maleimide, maleic 
anhydride, citraconic anhydride, maleic monomethyl and glycidyl maleate, for example. Out of these, unsaturated car- 
boxylic acid or its acid anhydride are preferable. Especially maleic acid, Nadic Acid and their acid anhydrides are pref- 
erable. 

so [0068] In the invention, a copolymer of ethylene and a monomer containing the polar group which has been modi- 
fied with any of the aforesaid unsaturated compounds containing the polar group may be used as the ethylene polymer 
(C) containing the polar group. For example, the aforesaid copolymer of ethyl acrylate may be modified with unsaturated 
carboxylic acid. For example, a modified resin obtained by modifying the aforesaid copolymer of ethyl acrylate with 
unsaturated carboxylic acid may be used. Use of such modified resin is preferable because it enables the interlaminar 

55 strength between water-vapou r-permeable resin and non-woven fabric to be improved, compared with the case of using 
unmodified resin. The graft monomer content, showing the modification rate, of the modified resin used in the invention 
is normally 0.01 to 10 wt %, preferably 0.1 to 3 wt%. 

[0069] Resins obtained by modifying EEA with maleic anhydride are available commercially. 
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[0070] In the invention, the ethylene polymer (C) having the polar group may also be used with the aforesaid elas- 
tomer (B) having water vapour permeability, a tacky resin, an inorganic filler or a foaming agent added to it as required. 
[0071] Examples of such tacky resin include alicyclic saturated hydrocarbon resin and terpene resin. Moreover, 
examples of such inorganic filler include calcium carbonate, talc, clay and barium sulfate. 
5 [0072] The additions amounts of these additives based on 1 00 parts by weight of the resin (C) are normally 5 to 50 
parts by weight, preferably 5 to 20 parts by weight, for the elastomer (B) having water vapor permeability, normally 0.5 
to 20 parts by weight, preferably 0.5 to 10 parts by weight, for the tacky resin, and normally 10 to 60 parts by weight, 
preferably 20 to 40 parts by weight, for the inorganic filler. In addition to the aforesaid additives, other additives such as 
coloring agents, heat stabilizers, lubricants, nucleating agents and other resins may be added. 

10 

Nonwoven fabric laminates 

[0073] The nonwoven fabric laminate may be obtained by laminating the aforesaid nonwoven fabric (A) on one or 
both sides of a film of the aforesaid elastomer (B) having water vapor permeability through a layer of the aforesaid eth- 

15 ylene polymer (C) containing the polar group. 

[0074] The layer of the aforesaid ethylene polymer (C) containing the polar group may be formed tn such manner 
that it has pores partially but preferably from the viewpoint of adhesion and process ability formed in the form of film. It 
is recommended that the layer of the ethylene polymer (C) containing the polar group be formed to a basis weight of 
not more than 10 g/m 2 as a method for preventing the water vapor permeability of the nonwoven fabric laminate from 

20 declining due to the provision of the layer of the ethylene polymer (C) containing the polar group. The layer of the eth- 
ylene polymer (C) containing the polar group is formed to a basis weight of preferably not more than 5 g/m 2 , more pref- 
erably not more than 3 g/m 2 , much more preferably 1 to 3 g/m 2 . This enables adequate water vapor permeability and 
adhesion to be obtained. 

[0075] In the invention, the layer of the ethylene polymer (C) containing the polar group may be made a porous 
25 layer. Making the layer of the ethylene polymer (C) containing the polar group a porous layer produces the desirable 
effects of not only functioning as an adhesive resin layer between the nonwoven fabric (A) and the elastomer (B) having 
water vapor permeability but also maintaining the water vapor permeability of the nonwoven fabric laminate and exhib- 
iting stretchability that allows the layer of the ethylene polymer (C) containing the polar group to follow the expansion 
and contraction of the nonwoven fabric (A) and the elastomer (B) having water vapor permeability. Examples of such 
30 porous layer include nonwoven fabric and porous film. 

[0076] An example of such porous film is a film so formed that it has pores partially. The size of such pores is nor- 
mally 0.5 to 20 microns, preferably 1 to 5 microns. Further, the void rate as defined below is normally 10 to 50%. The 
void rate as used herein is defined by the following formula: 

35 Void rate (%) = [(Density of raw material resin - apparent density of film)/ (density of raw material resin)] x 1 00 

[0077] As the method for laminating the layers of the nonwoven fabric (A) and the ethylene polymer (C), the method 
in which the nonwoven fabric (A), a film of the elastomer (B) and a film of the ethylene polymer (C) containing the polar 
group are formed in advance and the nonwoven fabric (A), a film of the ethylene polymer (C) containing the polar group 
40 and a film of the elastomer (B) are laid on top of another in this order and bonded under pressure by means of emboss- 
ing rolls, for example, and the method in which a layer of the ethylene polymer (C) containing the polar group is inserted 
and bonded between the films of nonwoven fabric (A) and the elastomer (B) formed in advance by means of coating or 
extrusion may be adopted, but these methods present problem in processability due to the thinness of the layer of the 
ethylene polymer (C). 

45 [0078] In the invention, a preferable method for laminating the layers of the nonwoven fabric(A)and the ethylene 
polymer (C) containing the polar group is the method in which a film of the ethylene polymer (C) containing the polar 
group and a film of the elastomer (B) are coextruded and bonded by lamination to the nonwoven fabric (A) formed in 
advance. Use of such extrusion lamination method eliminates the step of lamination by use of a hot meR adhesive which 
has been involved in the conventional process and enables the formation of films and their bonding wfth the nonwoven 

so fabric to be carried at the same time, simplifying the fabrication process and consequently achieving a cost reduction. 
[0079] Given below is an explanation of the method using extrusion lamination in accordance with Fig. 1 . The elas- 
tomer material is fed to extruder 1 , and the ethylene/polar-group-containing monomer copolymer is fed to extruder 2. 
The melted resins melted in the two extruders are sent to multi-layer film die 3 so that a laminated film is formed. On 
the other hand, a nonwoven fabric produced in advance by any method, for example, by the spunbondmg method and 

55 stretched when required is sent to nip rolls 6 from feed roll 4. In the meantime, the surface of the nonwoven fabric may 
be modified by subjecting the nonwoven fabric to corona discharge treatment 5. The nip rolls may be fiat rolls, but they 
can preferably be embossing rolls having embossing protrusions because of the use of embossing rolls improves the 
softness of the nonwoven fabric. In this case, the embossing area of the embossing rolls is normally 5% to 30%, though 
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it is determined depending on the required interlaminar strength. 

[0080] The laminated film extruded from Multi-layer Film Die 3 which comprises the elastomer (B) having water 
vapor permeability and the ethylene polymer containing the polar group is sent between Nip Roll 6 and Chill Roll 7 
before it is cooled and solidified and passed between the two rolls in sudi manner that the adhesive resin layer comes 
in contact with the nonwoven fabric, so that they will be bonded under pressure. At the same time, the laminated film is 
cooled and solidified by means of the chill roll, and the bonded nonwoven fabric laminate is taken up onto take-up roll 8. 
[0081] Fig. 2 shows the nonwoven fabric laminate thus obtained. In Fig. 2, "a" represents the thermoplastic elas- 
tomer (B) having water vapor permeability, "b" represents the nonwoven fabric (A), and the layers of (A) and (B) are lam- 
inated through the adhesive resin (C), represented by "c", which comprises the ethylene polymer containing the polar 
10 group. 

[0082] Fig. 3 illustrates an example of extrusion lamination in which the nonwoven fabric (A) is bonded to both sides 
of a film of the elastomer (B) having water vapor permeability. In addition to Fig. 1 , the ethylene polymer (C) containing 
the polar group is fed to Extruder 2'. Furthermore, another nonwoven fabric is fed from Feed Roll 4'. The nonwoven fab- 
ric from Feed Roll 4' is subjected to corona discharge treatment by means of 5'. Fig. 4 shows a nonwoven fabric lami- 
15 nate obtained by the method as shown in Fig. 3. 

[0083] Lamination may be carried out similarly in laminating a stretchable nonwoven fabric (A) to one side of a film 
of the elastomer (B) and another film to the other side of the film of the elastomer (B). 

[0084] If the elastomer (B) is sticky, Mocking may take place on the cooling chill roll in the process of producing the 
aforesaid nonwoven fabric laminate. It is proposed as a method for preventing blocking on the chill roll that a separate 
20 peeling film be provided (in Japanese Patent Publication SHO 58-69048, for example). However, this method poses 
problems of a rise in the cost and the discharge of unnecessary waste materials. 

[0085] The inventors recommend the method for preventing blocking by coating a non-sticky material onto the chill 
roil. 

[0086] Specific example of the method for coating a non-sticky material onto the chill roll include the method of 
25 coating synthetic resin including fluorine resin such as polytetrafluoroethylene (PTFE) and others, and the method of 
spray-coating ceramic. 

[0087] Polytetrafluoroethylene (PTFE) is preferable as such synthetic resin used for the coating. Such synthetic 
resin may be mixed with a filler such as ceramic at the time of the coating. The mixing of ceramic improves the wear 
resistance of the coating. The thickness of the coating is preferably 30 to 50 ^im. 
30 [0088] In the method of spray-coating ceramic, an appropriate ceramic may be selected for the ceramic, but prefer- 
able examples include WC and CrgC^. Particularly WC may be used preferably. The thickness of the spray-coating is 
preferably 1 00 to 200 u.m, and its surface roughness (Ra) is preferably 1 to 10. 

[0089] An embodiment in which such resin or a silicone is coated additionally on the chill roll spray-coated with 
ceramic provides a coating with improved wear resistance and therefore is a preferable embodiment of such non -sticky 
35 coating. Polytetrafluoroethylene (PTFE) may be cited as a preferable synthetic resin used in this embodiment, and sili- 
cone rubber may be cited as a preferable silicone used in this embodiment. 

[0090] Given below is an explanation of an embodiment of the invention in which a porous layer is used as the layer 
of the ethylene polymer (C) containing the polar group. 

[0091] A method in which a layer of the porous material comprising the ethylene polymer (C) containing the polar 

40 group and a film of the elastomer (B) having water vapor permeability are formed in advance, the layer of porous mate- 
rial is laid on and bonded under pressure by means of embossing rolls, for example, with the nonwoven fabric (A), and 
then the film of the elastomer (B) is pressed onto the porous material side, heated to a temperature level required for 
their bonding and at the same time bonded under pressure; and a method in which a film of the thermoplastic elas- 
tomer, a porous material and the nonwoven fabric (A) are laid on top of the other in this order and then bonded in the 

45 samemanner may be adopted. In the invention, if the porous material is a nonwoven fabric, a preferable method is a 
one in which a meltblown nonwoven fabric layer comprising the ethylene polymer (C) containing the polar group is 
formed on the nonwoven fabric (A) and then a film of the elastomer (B) is extruded and bonded onto it by extrusion lam- 
ination. Use of the extrusion lamination method eliminates the step of lamination by use of a hot melt adhesive which 
has been involved in the conventional process and enables the formation of films and their bonding with the nonwoven 

so fabric to be carried at the same time, simplifying the fabrication process and consequently achieving a cost reduction. 
[0092] Specifically, the nonwoven fabric (A) is sent onto the cylindrical drum having apertures whose inside is in a 
state of reduced pressure, and the ethylene polymer (C) containing peter group in a melted state is sprayed from the 
meltblown spinning nozzle installed over the cylindrical drum, so that a meltblown nonwoven fabric layer is formed on 
the nonwoven fabric (A). At this time, as the meltblown nonwoven fabric fiber reaches the nonwoven fabric (A) before 

55 the resin solidifies completely, it is fused with the fiber of the nonwoven fabric (A). This makes it unnecessary to bond 
the nonwoven fabric (A) and the meltblown nonwoven fabric layer again. The diameter of the fiber of the meltblown non- 
woven fabric layer is preferably 0.1 to 20 jim, more preferably 5 to 1 5 u.m, and its basis weight is preferably 2 to 20 g/m 2 , 
more preferably 3 to 10 g/m 2 . If the basis weight is in this range, the laminate shows interlaminar strength of not less 
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than 20 g/inch, while retaining satisfactory stretchability. 

[0093] Next, a film of the elastomer (B) is extruded and bonded onto the meltbiown nonwoven fabric layer side of 
the nonwoven fabric sheet by the extrusion lamination method. 

[0094] In the case of another extrusion lamination example, the aforesaid nonwoven fabric sheet may be bonded 
5 with both sides of a film of the elastomer (B) in the same manner. It is also possible to laminate the nonwoven fabric 
sheet onto the one side of the elastomer (B) film and another film onto the other side. 

[0095] In the invention, the basis weight of the film of the elastomer (B) is selected depending on the strength 
required for individual applications. For example, for back sheets for use for disposable diapers, the basis weight is pref- 
erably 5 to 30 g/m 2 , more preferably 8 to 15 g/m 2 . As the basis weight of the elastomer (B) film becomes too high, the 
w water vapor permeability becomes inadequate; while as the basis weight of the elastomer (B) film becomes too low, the 
strength becomes low. This may present a problem in use. 

[0096] Further, the basis weight of the layer of the polar-group-containing ethylene polymer (C) is preferably not 
more than 1 0 g/m 2 , more preferably not more than 5 g/m 2 , further preferably not more than 3, especially preferably 1 to 
3 g/m 2 . If the basis weight is in this range, adequate water vapor permeability is obtained, and the interiaminar strength 
15 is not less than 20g/inch. 

[0097] The water-vapor-permeable nonwoven fabric laminate of the invention is preferably not less than 1 ,000 
g/m 2 day in water vapor permeability, and not less than 1,000 mm Aq, more preferably not less than 1 ,500 mm Aq, in 
waterproofness. This nonwoven fabric laminate shows excellent water vapor permeability and water proof ness. 
[0098] Furthermore, the interiaminar strength between the nonwoven fabric (A) and the elastomer (B) having water 

20 vapor permeability of the water-vapor-permeable nonwoven fabric laminate of the invention is preferably not less than 
20 g/inch, more preferably not less than 40 g/inch. If the interiaminar strength is not less than 20 g/inch, the water- 
vapor-permeable nonwoven fabric laminate of the invention shows excellent water vapor permeability and waterproof- 
ness and high interiaminar strength. Because of this, the water-vapor-permeable nonwoven fabric laminate is suitable 
for use for such applications as medical materials, sanitary materials and industrial materials. 

25 [0099] Specific examples of applications for the water-vapor-permeable nonwoven fabric laminate of the invention 
include protective covers, packaging materials, jackets, underwear, sanitary goods, disposable diapers, roofing materi- 
als and wallpaper. 

EXAMPLES 

30 

[0100] In the following examples are described several preferred embodiments to illustrate the invention. However, 
it is to be understood that the invention is not intended to be limited to the specific embodiments. 
[0101] The methods used to determine the tensile properties, residual stress after elongation and interiaminar 
strength of the nonwoven fabrics obtained in these examples and comparative examples are as follows: 

35 

(1 )lnterlaminar strength: 

[0102] Each layer at one end of a dumbbell-shaped specimen 25 mm in width of the nonwoven fabric laminate was 
partially peeled in the longitudinal direction in advance. Both ends of each peeled end were gripped by the chucks of 
40 the tester (Model 2005 available from Isotesco) in the T-shaped form (180° peeling) so that the chuck distance was 50 
mm, and the adhesion between the layers was determined by peeling the layers at a peeling rate of 100 mm/minute. 

(2) Water vapor permeability: 

45 [0103] The water vapor permeability was determined in accordance with the cup method of JIS Z 0208. The mass 
of the water vapor that permeated through the sample having a water vapor permeable area of not less than 25 cm 2 for 
30 minutes in an atmosphere at a temperature of 40°C and a relative humidity of 90% was measured. The measured 
value was converted to a value for 1 m 2 of the sample as measured for 24 hours. Further, the atmosphere on the side 
of excess water vapor was made dry by use of a dehumidifying agent. 

50 

(3) Waterproofness: 

[0104] The waterproofness was determined in accordance with JIS L 1072A (low water pressure method). Four 
each of test specimens approx. 15 x 15 cm in size were taken and mounted on the waterproofness testing equipment 
55 (available Tester Industry) in such manner that the surfaces of the specimen would come in contact with water. Water 
pressure was applied to the test specimen by raising the spirit level containing water at normal temperature at a rate of 
60 ± 3 cm/min. or 10 ± 0.5 cm/min. At this time, the water level at which the water leaked at three spots on the other 
side of the test specimen was measured, the waterproofness was determined from the pressure at that time. 
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[01 05] MFR of polymer was measured at the temperature indicated in each case with the load of 2. 1 6 Kg in accord- 
ance with ASTM D1238. 

Production Example 1 

5 

[0106] A spunbonded nonwoven fabric (1 ) having the basis weight of 18 g/m 2 (denier of the component fiber: 2.7 
d; tensile strength (MD): 1,500 g/25 mm; tensile strength (CD): 500 g/25 mm) was produced by melt-spinning a conju- 
gate fiber of the concentric core-sheath type whose core comprises the propylene/ethylene random copolymer and 
whose sheath comprises the ethylene/1 -butene random copolymer (weight ratio between core:sheath - 1:4) and then 
10 causing the conjugate fiber to stack on the collecting surface. Said propylene/ethylene random copolymer has the den- 
sity of 0.90 g/cm 3 , the MFR of 50 g/1 0 minutes (at 230°C) and the ethylene content of 4.7 mol%. And said ethylene/1 - 
butene random copolymer has the density of 0.948 g/cm 3 , the MFR of 30 g/10 minutes (at 1 90°) and the 1 -butene con- 
tent of 4.0 mol%. 

15 Production Example 2 

[0107] A spunbonded nonwoven fabric (2) having the basis weight of 20 g/m 2 (denier of the component fiber: 2.4 
d; tensile strength (MD): 1,900 g/25 mm; tensile strength (CD): 800 g/25 mm) was produced by melt-spinning a fiber 
from a propylene/ethylene random copolymer having the density of 0.90 g/cm 3 , the MFR of 50 g/10 minutes (at 230°) 
20 and the ethylene content of 4.7 mol%, and then causing the conjugate fiber to stack on the collecting surface. 

Example 1: 

[0108] A laminated film of a polyester-based thermoplastic elastomer and an ethylene/ethyl acrylate copolymer 
25 (basis weight of elastomer film and ethylene/ethyl acrylate copolymer: 1 2 g/m 2 and 3 g/m 2 , respectively) was produced 
by use of a multi-film die (temperature: 220°C). The polyester-based thermoplastic elastomer (polyester-based TPE (1 ); 
Hytrel™ 3548 available from DuPont; water vapor permeability of the resin: 3,620 g/m 2 .d as 30 u.m thickness film) was 
extruded from the first extruder (molding temperature pattern: 200°C/240°C/230°C). And the ethylene/ethyl acrylate 
copolymer (EEA (1 ); Evaflex™ EEA A-709 available from DuPont-Mitsui Polychemicals (MFR: 25 g/10 min (at 190°C)) 
30 extruded from the second extruder (molding temperature pattern: 180°C/210°/200°C). Output ratio of the first 
extruder/the second extruder was 12/3). 

[0109] On the other hand, the nonwoven fabric (1) produced as described above was fed at 30 m/min., subjected 
to corona discharge treatment at 30 W/m 2 , and sent between the nip and chill rolls, so that the nonwoven fabric (1 ) was 
laminated to the aforesaid laminated film and consequently a nonwoven fabric laminate was produced. The roll condi- 
35 tions were such that the temperature was 40°C and the speed was 30 m/min. Results of the laminate are shown in Table 

1. 

[0110] In Example 1 and subsequent Examples, a roll to which polytetrafluoroethylene has been coated by baking 
to a thickness of 40 u,m was used. 

40 Example 2 : 

[011 1] A nonwoven fabric laminate was produced by the same method as described in Example 1 except that the 
basis weight of the polyester-based thermoplastic elastomer (polyester-based TPE (1)) was 15 g/m 2 . Results of the 
laminate are shown in Table 1 . 

45 

Example 3 : 

[0112] A nonwoven fabric laminate was produced by the same method as described in Example 1 except that a pol- 
yester-based thermoplastic elastomer (polyester-based TPE (2); Hytrel™ 8171 available from DuPont; water vapor per- 
50 meability of the resin: 5300 g/m 2 d as 30 urn thickness film) was used in place of the polyester-based TPE (1). Results 
of the laminate are shown in Table 1 . 

Example 4: 

55 [0113] A laminated film of a polyester-based thermoplastic elastomer and an ethylene/ethyl acrylate copoly- 
mer(basis weight of the elastomer film and the ethylene/ethyl acrylate copolymer: 8 g/m 2 ; and 2 g/m 2 ,respectively) was 
produced by use of a multi-film die (temperature: 220°C). The polyester-based thermoplastic elastomer (polyester- 
based TPE (2); Hytrel™ 8171 available from DuPont; water vapor permeability of the resin: 5,300 g/rr^d as 30 u.m thick- 
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ness film) was extruded from extruder 1 (molding temperature pattern: 200°C/240°C/23Q Q C) and the ethylene/ethyl acr- 
ylate copolymer (EEA (1); Evaflex™ EEA A-709 available from DuPont-Mitsui Polychemicals (MFR: 25 g/10 min. (at 
190°C)) was extruded from extruder 2(molding temperature pattern: 180°C/210°/200°C). Output ratio of extruder 
1 /extruder 2 was 8/2. 

5 [0114] On the other hand, the nonwoven fabric (2) produced as described above was fed at 30 m/min. t subjected 
to corona discharge treatment at 30 W/m 2 , and sent between the nip and chill rolls, so that the nonwoven fabric (2) was 
laminated to the aforesaid laminated film and consequently a nonwoven fabric laminate was produced. The roll condi- 
tions were such that the temperature was 40°C and the speed was 30 m/min. Results of the laminate are shown in Table 
1. 

10 



Table 1 







Example 1 


Example 2 


Example 3 


Example 4 


Elastomer(B) 


Material 


Polyester-based 
TPE{1) 


Same as left 


Polyester-based 
TPE(2) 


Same as left 


Basts weight (g/m 2 ) 


12 


15 


12 


8 


Ethylene polymer 
(C) containing 
polar group 


Material 


EEA(1) 


Same as left 


Same as left 


Same as left 


Basis weight (g/m 2 ) 


3 


3 


3 


2 


Nonwoven fabric 
(A) 


Base weight (g/m 2 ) 


23 


23 


23 


20 


| Interlaminar strength (g/in.) 


80 


120 


80 


80 


Water vapor permeability (g/m 2 • day 


3800 


3000 


4200 


6000 


Waterproofness (mm Aq) 


>2000 


>2000 


>2000 


>2000 



30 Comparative Example 1; 

[01 15] An elastomer film having the basis weight of 30 g/m 2 was produced by use of a film die (temperature: 220°C) 
by extruding the aforesaid polyester-based TPE (1) by means of an extruder (molding temperature pattern: 
200°C/240°C/230°C). On the other hand, the nonwoven fabric (1 ) produced as described above was fed at 30 m/min., 
35 subjected to corona discharge treatment at 30 W/m 2 , and sent between the nip and chill rolls, so that the nonwoven fab- 
ric (1 ) was laminated to the aforesaid elastomer film and consequently a nonwoven fabric laminate was produced. The 
roll conditions were such that the temperature was 40°C and the speed was 30 m/min. Results of the laminate are 
shown in Table 2. 

40 Comparative Example 2: 

[0116] A nonwoven fabric laminate was produced by the same method as described in Comparative Example 1 
except that the basis weight of the polyester-based TPE (1 ) was 1 5 g/m 2 . Results of the laminate are shown in Table 2. 

45 Comparative Example 3: 

[01 17] A film having the basis weight of 8 g/m 2 was produced by use of a film die (temperature: 220°C) by blending 
the aforesaid potyester-based TPE (1) and the aforesaid EEA (1) and extruding the Wend by means of an extruder 
(molding temperature pattern: 200°C/230°C/220°C). 
so [0118] On the other hand, the nonwoven fabric (1) produced as described above was fed at 30 m/min., subjected 
to corona discharge treatment at 30 W/m 2 , and sent between the nip and chill rolls, so mat the nonwoven fabric (1 ) was 
laminated to the aforesaid extruded film and consequently a nonwoven fabric laminate was produced. The roll condi- 
tions were such that the temperature was 40°C and the speed was 30 m/min. Results of me laminate are shown in Table 
2. 

55 

Comparative Example 4 : 

[0119] An attempt was made to produce a nonwoven fabric laminate by the same method as described in Compar- 
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ative Example 3 except that the aforesaid polyester-based TPE (1 ) and the aforesaid EEA (1 ) were blended at a weight 
ratio of 5/5. However, no normal film was formed due to poor compatibility. 

Comparative Example 5: 

5 

[0120] A film having the basis weight of 1 2 g/m 2 was produced by use of a film die (temperature: 220°C) by extrud- 
ing the aforesaid EEA (1) by means of an extruder (molding temperature pattern: 180°C/210 0 C/200°C). On the other 
hand, the nonwoven fabric (1) produced as described above was fed at 30 m/min., subjected to corona discharge treat- 
ment at 30 W/m 2 , and sent between the nip and chill rolls, so that the nonwoven fabric (1) was laminated to the afore- 
w said extruded film and consequently a nonwoven fabric laminate was produced. The roll conditions were such that the 
temperature was 40°C and the speed was 30 m/min. Results of the laminate are shown in Table 2. 



Table 2 







Comparative 
Example 1 


Comparative 
Example 2 


Comparative 
Example 3 


Comparative 
Example 5 


Elastomer(B) 


Material 


Polyester-based 
TPE(1) 


Same as left 


Polyester-based 
TPE(1)/EEA (1) 


EEA (1) 


Basis weight 

(g/m 2 ) 


30 


15 


8 


12 


Nonwoven fabric 
(A) 


Basis weight 

(g/m 2 ) 


23 


23 


23 


20 


Interlaminar streng 


th (g/m.) 


2 


1 


5 


150 


Water vapor permeability (g/m 2 • day) 


3300 


5000 


6000 


1200 


Waterproofness (mm Aq) 


>2000 


>2000 


>2000 


>2000 



30 

Example 5 : 

[0121] A laminated film of the aforesaid polyester-based TPE (1 ) and an ethyiene/ethyl acrylate copolymer (EEA 
(1 )) (basis weight of the polyester-based TPE (1) film and the EEA (1 ): 8 g/m 2 and 3 g/m 2 ,) was produced by use of a 

35 multi-film die (temperature: 250°C). The aforesaid polyester-based TPE (1 ) was extruded from extruder 1 (molding tem- 
perature pattern: 200°C/240°C/230°C) and the ethylene/ethyl acrylate copolymer (EEA (1)) or a mixture thereof with 
any of the additives shown in Table 3 below as the ethylene polymer (C) containing the polar group was extruded from 
extruder 2(molding temperature pattern: 180°C/210°C/200°C). Output ratio of extruder 1/extruder 2 was 8/3). 
[0122] On the other hand, the nonwoven fabric (2) produced as described above was fed at 30 m/min., subjected 

40 to corona discharge treatment at 30 W/m 2 , and sent between the nip and chill rolls, so that the nonwoven fabric (2) was 
laminated to the aforesaid laminated film and consequently a nonwoven fabric laminate was produced. The roll condi- 
tions were such that the temperature was 40°C and the speed was 30 m/min. Evaluation results of the laminates are 
shown in 5-1 to 5-4 of Table 3. 



Table 3 





Ethylene polymer (C) containing polar 
group 


Interlaminar strength 
<g/in.) 


Water vapor perme- 
ability (g/m 2 * day) 


Waterproofness (mm 
Aq) 




Resin (wt%) 


Additive (wt%) 








5-1 


EEA(1)(100) 


None 


80 


3000 


>2000 


5-2 


EEA(1)(80) 


Polyester-based 
TPE(2) (20) 


100 


4000 


>2000 


5-3 


EEA(1)(90) 


Tackifier Alcon P125 
(10) 


100 


2800 


>2000 
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Table 3 (continued) 





Ethylene polymer (C) containing polar 
group 


I nterlaminar strength 
(Q/in.) 


Water vapor perme- 
ability (g/m 2 • day) 


Waterproof ness (mm 
Aq) 




Resin (wt%) 


Additive (wt%) 








5-4 


EEA(1)(60) 


Calcium Carbonate 
(40) 


50 


4000 


>2000 



jo Example 6 : 

[0123] A nonwoven fabric laminate was produced by the same method as described in Example 5 except that an 
ethylene/vinyl acetate copolymer (EVA (1 ); EVA 1 50 available from DuPont-Mitsui Polychemicals) and mixtures thereof 
with the additives shown in Table 4 below were used for the ethylene polymer (C) containing the polar group. Measure- 
rs ment results of the laminates are shown in 6-1 to 6-4 of Table 4. 



Table 4 





Ethylene polymer (C) containing polar 
group 


Interlaminarstrength 
(g/in.) 


Water vapor perme- 
ability (g/m 2 • day) 


Waterproof ness (mm 
Aq) 




Resin (wt%) 


Additive (wt%) 








6-1 


EVA(1)(100) 


None 


80 


3000 


>2000 


6-2 


EVA(1)(80) 


Polyester-based 
TPE(2) (20) 


90 


4000 


>2000 


6-3 


EVA(1)(90) 


Tackifier AlconP125 
(10) 


100 


S 2800 


>2000 


6-4 


EVA(1)(60) 


Calcium Carbonate 
K0) 


50 


4000 


>2000 



Example 7 : 

35 [0124] A laminated film of the aforesaid polyester-based TPE (1) and an ethylene/methacryfic acid copolymer 
(basis weight of the polyester-based TPE (1 ) film and EMA (1 ): 8 g/m 2 ; and 2 g/m 2 , respectively) was produced by use 
of a multi-film die (temperature: 240°C). The aforesaid polyester-based TPE (1 ) was extruded from extruder 1 (molding 
temperature pattern: 200 e C/240°C/230°C) and the ethylene/methacrylic acid copolymer (EMA (1); Nucrel™ AN-4311 
available from DuPont-Mitsui Polychemicals) or a mixture thereof with any of the additives shown in Table 5 below as 

40 the ethylene polymer (C) containing the polar group was extruded from extruder 2(molding temperature pattern: 
180°C/210°C/200°C). Output ratio of extruder 1/ extruder 2 was 8/2). 

[0125] On the other hand, the nonwoven fabric (2) produced as described above was fed at 30 m/min., subjected 
to corona discharge treatment at 30 W/m 2 and sent between the nip and chill rolls, so that the nonwoven fabric (2) was 
laminated to the aforesaid laminated film and consequently a nonwoven fabric laminate was produced. The roll condi- 
45 tions were such that the temperature was 40°C and the speed was 30 m/min. Measurement results of the laminates are 
shown in 7-1 to 7-3 of Table 5. 



Table 5 





Ethylene polymer (C) containing polar 
group 


I nterlaminar strength 
(g/in.) 


Water vapor perme- 
ability (g/m 2 • day) 


Waterproofness (mm 
Aq) 




Resin (wt%) 


Additive (wt%) 








7-1 


EMA(1)(100) 


None 


90 


1000 


>2000 


7-2 


EMA(1)(80) 


Polyester-based 
TPE(2) (20) 


100 


1500 


>2000 
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Table 5 (continued) 





Ethylene polymer (C) containing polar 
group 


Interlaminarstrength 
(g/in.) 


Water vapor perme- 
ability (g/m 2 * day) 


Waterproofness (mm 
Aq) . 




Resin (wt%) 


Additive (wt%) 








7-3 


EMA(1)(60) 


Calcium Carbonate 
(40) 


60 


2000 


>2000 



10 Example 8: 

[0126] A nonwoven fabric laminate was produced by the same method as described in Example 7 except that an 
ethylene/methacrylic acid copolymer metal salt (lonomer ; Himilan™ available from DuPont-Mitsui Polychemicals) or a 
mixture thereof with any of the addffives shown in Table 6 below was used as the ethylene polymer (C) containing the 
15 polar group and that the rate of feed of the nonwoven fabric and the roll conditions were 50 m/min. Measurement results 
of the laminates are shown in 8-1 to 8-3 of Table 6. 



Table 6 





Ethylene polymer (C) containing polar 
group 


Interlaminarstrength 
(g/in.) 


Water vapor perme- 
ability (g/m 2 »day) 


Waterproofness 
(mm Aq) 




Resin (wt %) 


AdaTCve (wt%) 








8-1 


lonomer (100) 


None 


90 


1000 


>2000 


8-2 


lonomer (80) 


Polyester-based 
TPE(2) (20) 


100 


1500 


>2000 


8-3 


lonomer (60) 


Calcium Carbonate 
(40) 


60 


2000 


>2000 



Example 9: 



[0127] A nonwoven fabric laminate was produced by the same method as described in Example 5 except that an 
35 ethylene/ethyl acrylate copolymer modified with maleic anhydride (modified EEA; HRR-AR201 available from DuPont- 
Mitsul Polychemicals) and mixtures thereof with the additives shown in Table 7 below were used for the ethylene poly- 
mer (C) containing the polar group. Measurement results of the laminates are shown in 9-1 to 9-4 of Table 7. 



Table 7 





Ethylene polymer (C) containing polar 
group 


Interlaminar 
strength (g/in.) 


Water vapor per- 
meability 
(g/rcf-day) 


Waterproofness 
(mm Aq) 




Resin (wt%) 


Additive (wt%) 








9-1 


Modified EEA (100) 


None 


120 


3000 


>2000 


9-2 


Modified EEA (80) 


Polyester-based 
TPE(2) (20) 


120 


4000 


>2000 


9-3 


Modified EEA (90) 


TackifierAlcon P125 
(10) 


130 


2800 


>2000 


9-4 


Modified EEA (60) 


Calcium Carbonate 
(40) 


80 


4000 


>2000 



55 

Example 10 : 

[0128] A nonwoven fabric laminate was produced by the same method as described in Example 5 except that pol- 
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yethylene modified with maieic anhydride (modified PE; ADMER™ AT-951 available from Mitsui Chemicals) and mix- 
tures thereof with the additives shown in Table 8 below were used for the ethylene polymer (C) containing the polar 
group. Measurement results of the nonwoven fabric are shown in Table 8. 



Table 8 





Ethylene polymer (C) containing polar 
group 


Interlaminar strength 
fa/in.) 


Water vapor perme- 
ability (g/m 2 • day) 


Waterproofness 
(mm Aq) 




Resin (wt%) 


Additive (wt%) 








10 


Modified PE (80) 


Polyester-based 
TPE(2) (20) 


100 


1200 


>2000 



15 Example 11: 

[0129] A laminated film of a polyurethane-based thermoplastic elastomer and an ethylene/ethyl acrylate copolymer 
(basis weight of the elastomer film and ethylene/ethyl acrylate copolymer: 12 g/m 2 and 3 g/m 2 respectively) was pro- 
duced by use of a multi-film die (temperature: 220°C). The polyurethane-based thermoplastic elastomer (Polyurethane- 

20 based TPE (1 )); Lezamine™ P210 available from Dainichiseika Color & Chemicals Mfg. Co.; water vapor permeability 
of the resin: 4,000 g/m 2 d as 30 ujn thickness film) was extruded from extruder 1 (molding temperature pattern: 
200°C/240°C/230°C) and the ethylene/ethyl acrylate copolymer (EEA (1); Evaflex® EEA A-709 (MFR of 25 g/10 min- 
utes (at 190°C)) available from DuPont-Mitsui Polychemicals) as the ethylene polymer (C) containing the polar group 
was extruded from extruder 2(molding temperature pattern: 180°C/210°C/200°C). Output ratio of extruder 1/extruder 2 

25 was 12/3. 

[0130] On the other hand, the nonwoven fabric (1 ) produced as described above was fed at 30 m/min., subjected 
to corona discharge treatment at 30 W/m 2 , and sent between the nip and chill rolls, so that the nonwoven fabric (1) was 
laminated to the aforesaid laminated film and consequently a nonwoven fabric laminate was produced. The roll condi- 
tions were such that the temperature was 40°C and the speed was 30 m/min. Evaluation results of the laminates are 
30 shown in Table 9. 

Example 12: 

[0131] A nonwoven fabric laminate was produced by the same method as described in Example 1 1 except that the 
35 basis weight of the polyurethane-based thermoplastic elastomer (Polyurethane-based TPE (1 )) was 1 5 g/m 2 . Evalua- 
tion results of the laminate are shown in Table 9. 



Table 9 







Example 1 1 


Example 12 


Elastomer (B) 


Material 


Polyurethane-based TPE(1 ) 


Same as left 


Basis weight (g/m 2 ) 


12 


15 


Ethylene polymer (C) containing polar 
group 


Material 


EEA(1) 


Same as left 


Basis weight (g/m 2 ) 


3 


3 


Nonwoven fabric (A) 


Basis weight (g/m 2 ) 


23 


23 


Interlaminar strength (g/in.) 


80 


90 


Water vapor permeability (g/m 2 • day) 


3000 


2800 i 


Waterproofness (mm Aq) 


>2000 


>2000 



55 Example 13: 

[0132] A mixture of 1 00 parts by weight of a maieic acid-mod'rf ied blended resin (MFR: 28 g/1 0 min(at 1 90°C); acid- 
modification rate: 0.1 wt%) obtained by blending ethylene-a-olefin copolymer Tafmer™ A (available from Mitsui Chemi- 



16 



EP1 022125 A1 



cals) and low density polyethylene Mirason™ 11 P (available from Mitsui Chemicals) at a weight ratio of 92/8 and 15 
parts by weight of hydrogenated aromatic hydrocarbon resin Alcon™ P125 (available from Arakawa Chemical) as the 
tackifier was melted by an extruder and discharged from the meltblown spinning nozzle. When the mixture was dis- 
charged from the nozzle, heated air was blown to the discharged melted material at the outlet of the nozzle, and this 
s meltblown fiber was allowed to stack directly on the spunbonded nonwoven fabric (1 ) obtained in Production Example 
1 . As a result, a sheet having a basis weight of 5 g/m 2 which comprises the meltblown nonwoven fabric layer and the 
spunbonded nonwoven fabric laminate was obtained. 

Extrusion lamination 

10 

[0133] An elastomer film having a basis weight of 30 g/m 2 was formed by means of a film die (temperature: 220°C) 
by extruding a thermoplastic polyurethane (Lezamin™ P-21 1 available from Oainichiseika Color & Chemicals Mfg. Co.; 
hardness (JISA based on JIS K6301 ): 81°; viscosity (200°C): 1 .0 to 2 x 100 poise; water vapor permeability of the resin: 
4,000 g/m 2 .d as 30 u.m thickness film) used as the elastomer (B) having water vapor permeability by use of an extruder 

is (molding temperature pattern: 1 70°C/200°C/200°C). 

[0134] On the other hand, the sheet obtained as described above which comprises the meltblown nonwoven fabric 
layer and the spunbonded nonwoven fabric laminate was fed at 50 m/min. , subjected to corona discharge treatment at 
30 W/m 2 , and sent between the nip roll(embossing roll; embossing area ratio: 7%) and the chill roll, so that the aforesaid 
elastomer film was laminated to the aforesaid sheet comprising the meltblown nonwoven fabric layer and the spun- 

20 bonded nonwoven fabric laminate. As a result, the nonwoven fabric laminate of the invention was obtained. The roll con- 
ditions were such that the temperature was 30°C, the speed was 50 m/min, and the nip linear pressure was 40 kg/cm. 
Evaluation results of the laminate are shown in Table 10. 

Example 14: 

25 

[0135] A nonwoven fabric laminate was produced by the same method as described in Example 1 3 except that the 
basis weight of the film of the thermoplastic elastomer (thermoplastic polyurethane) was 20 g/m 2 . Evaluation results of 
the laminate are shown in Table 10. 

30 Comparative Example 6: 

[0136] An attempt was made to produce a nonwoven fabric laminate by the same method as described in Example 
1 4 except that a nonwoven fabric sheet comprising only a spunbonded nonwoven fabric which has no nonwoven fabric 
layer as a porous material was used in the lamination with the thermoplastic elastomer film. Evaluation results of the 
35 laminate are shown in Table 10. 

Example 15: 

[0137] A film having a basis weight of 20 g/m 2 was formed by means of a film die (temperature: 220°C) by extruding 
40 a thermoplastic polyester (Hytrel® 3548L available from DuPont; water vapor permeability of the resin: 3,620 g/m 2 d as 
30 urn thickness film) used as the thermoplastic elastomer by use of an extruder (molding temperature pattern: 
190°C/230°C/220°C). On the other hand, the sheet obtained in Example 13 which comprises the meltblown nonwoven 
fabric layer and the spunbonded nonwoven fabric laminate was fed at 50 m/min., subjected to corona discharge treat- 
ment at 30 W/m 2 , and sent between the nip roll (embossing roll; embossing area ratio: 7%) and the chill roll, so that the 
45 sheet was laminated to the elastomer film. As a result, the nonwoven fabric laminate of the invention was obtained. The 
roll conditions were such that the temperature was 30°C, the speed was 50 m/min, and the nip linear pressure was 40 
kg/cm. Evaluation results of the laminate are shown in Table 10. 

Example 16: 

50 

[0138] A nonwoven fabric laminate was produced by the same method as described in Example 15 except that a 
spunbonded nonwoven fabric (denier of the component fiber: 2.2 d; tensile strength (MD): 510 g/25 mm; tensile 
strength (CD): 110 g/25 mm) having a basis weight of 18 g/m 2 which was produced from a propylene homopolymer 
having the density of 0.91 g/cm 2 and the MFR of 50 g/10 min. (at 230°) was used for the nonwoven fabric. Evaluation 
55 results of the laminate are shown in Table 10. 
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Table 10 







Example 13 ■ 


Example 14 


Example 15 


Example 1 6 


Comp. Exam- 
ple 6 


Elastomer 

Mil M^D^ 


Material 


Polyurethane 


Polyurethane 


Polyester 


Polyester 


Polyurethane 


Basis weight 

[g/m 2 ] 


30 


20 


20 


20 


20 


Nonwoven fab- 
ric (A) 


Material 


Propyl- 

pnp/pthi/lpnp 
ci ic en ly ici ic 

copolymer 
and eth- 
ylen/butene- 

i copolymer . 


Same as left 


Same as left 


Polypropylene 


Propyl- 

p np/pthvl p rtp 

copolymer 
and eth- 
ylen/butene- 

i copolymer 


Basts weight 

[g/m 2 ] 


18 


18 


18 


18 


18 


Porous material (c) Basis weight 

[g/m 2 ] 


Nonwoven 
fabric 5 


Nonwoven 
fabric 5 


Nonwoven 
fabric 5 


Nonwoven 
fabric 5 


None 


Interlaminar strength [g/inch] 


190 


60 


100 


120 


5 


Water vapor permeability [g/m 2 
• day] 


1700 


2000 


3000 


3000 


3500 


Waterproofness [mmAq] 


>2000 


>2000 


>2000 


>2000 


>2000 



[0139] Raw material resin of the nonwoven fabric as the porous material shown in Table 10: 



30 Maleic acid modif iedfTafmer A + Mirason 11 P) + Alcon P1 25 
Examples 17 to 21: 

[0140] Evaluation was conducted of the mettblown nonwoven fabrics having the basis weight as shown in Table 1 1 
35 which were produced by using 19), EEA(1) (Example 17), EVA(1) (Example 18), EMA(1)(Nucrel™ AN-4311 
)(Example19), lonomer(Himilan™ 1 555)(Example 20) and EEA(1 ) modified with maleic anhydride (Example 21) for the 
raw material resin of the nonwoven fabric as the porous material used in Example 15. Results of the evaluation are 
shown in Table 1 1 . 



40 

Table 11 







Example 17 


Example 18 


Example 19 


Example 20 


Example 21 


Elastomer 
film(B) 


Material 


Polyester 


Polyester 


Polyester 


Polyester 


Polyester 


Basis Weight 

[g/m 2 ] 


30 


20 


20 


20 


20 


Nonwoven fab- 
ric (A) 


Material 


Propylene/eth- 
ylene copoly- 
mer and 
ethyl- 
ene/butene-1 
copolymer 


Same as left 


Same as left 


Same as left 


Same as left 


Basis Weight 

[g/m 2 ] 


18 


18 


18 


18 


18 


Porous material (C) 


EEA(1) 


EVA(1) 


EMA (1) 


lonomer 


Modified EEA 
(D 
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Table 11 (continued) 





Example 17 


Example 18 


Example 19 


Example 20 


Example 21 


Basis weight [g/m 2 ] 


5 


5 


5 


5 


5 


Interlaminar strength [g/inch] 


90 


70 


70 


70 


110 


Water vapor permeability 
[g/m 2 -day] 


3000 


3000 


3000 


3000 


3000 | 


Waterproofness [mmAq] 


>2000 


>2000 


>2000 


>2000 


>2000 



15 



20 



25 



Example 22 : 

[0141] An adhesive resin raw material having the specific gravity of 1 .6 g/cm 3 was obtained by biaxiaily mixing the 
filler of calcium carbonate (particle size distribution: 0.5 to 10 urn; average value: 2 urn) with the ethylene/ethylene acr- 
ylate copolymer EEA(1 ) (Evaflex™ EEA-709 available from DuPont-Mitsui Polychemicals; MFR:25 g/1 0 min{at 1 90°C)), 
at a concentration of 60 wt% in weight ratio{ratio between EEA:calcium carbonate) of 40:60). This adhesive resin raw 
material was extruded by use of an extruder having a diameter of 50 mm at 1 40°C to 180°C, and film 20 jim in thickness 
was obtained by use of the T die at 180°C at the speed of 10 m/min. This film was stretched four times (monoaxially in 
the MD direction) at normal temperature (30°C), and a porous film (apparent density: 1 .0 g/cm ) 5 um in thickness was 

obtained. . 
[0142] This porous film was heat-embossed together with the nonwoven fabrics (propylene/ethylene and ethyl- 
ene/1 -butene copolymers) obtained in Production Example 1 which have been subjected to corona discharge treatment 
and have the basis weight of 18 g/m 2 at an area ratio of 30% and at 50°C. As a result, the nonwoven fabric and the 
porous film were laminated. 

[0143] Next, this laminate was extrusion-laminated with the thermoplastic polyurethane film used in Example 13 by 
the same as the aforesaid extrusion lamination method, and the nonwoven fabric laminate of the invention was 
obtained. Results of evaluation of this laminate as conducted in the same manner as the preceding Examples are 
shown in Table 12. 



30 



Example 23: 

[0144] A nonwoven fabric laminate was produced by the same method as described in Example 22 except that the 
basis weight of the film of the thermoplastic elastomer (thermoplastic polyurethane) was 20 g/m . 
[0145] Evaluation results of the laminate are shown in Table 1 2. 



Example 24: 

[0146] A nonwoven fabric laminate was produced by the same method as described in Example 23 except tha 
polyester elastomer Hytrel™ 3548L (water vapor permeability of the resin: 3620 g/m 2 d as 30 urn thickness film) 
used for the thermoplastic elastomer. Evaluation results of the laminate are shown in Table 12. 



Table 12 







Example 22 


Example 23 


Example 24 


Elastomer f iim(B) 


Material 


Polyurethane 


Polyurethane 


Polyester 


Basis weight [g/m 2 ] 


30 


20 


20 


Nonwoven fabric (A) 


Material 

Basis weight [g/m 2 ] 


Propylene/ethylene copolymer 
and ethylen/butene-1 copolymer 

18 


Same as left 
18 


Same as left 
18 


Porous material (C 


) porous film 


EEA(1 )/calcium carbonate = 6/4 


Same as left 


Same as left 


Interlaminar strength [g/inch] 


160 


100 


80 


Water vapor permeability [g/m 2 • day] 


1600 


2200 


2700 


Waterproofness [mmAq] 


>2000 


>2000 


>2000 
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Example 25 : 

Manufacture of nonw oven fabric (A) 

5 [0147] A stretchable spunbonded nonwoven fabric having the basis weight of 28 g/m 2 was obtained by stretching 
the spunbonded nonwoven fabric(1 ) produced in Production Example 1 1 .3 times in the longitudinal direction by use of 
a stretching machine in the atmosphere at 130°C. The maximum elongation of this nonwoven fabric in the transverse 
direction was 220%, and the load required to cause the nonwoven fabric to be stretched 100% was 10 g/25 mm. 

w Fabrication of the nonwoven fabric laver as a porous material comprising the ethylene polvmer containing the polar 
group 

[0148] A sheet of the nonwoven fabric laminate whose meltbiown nonwoven fabric layer having the basis weight of 
10 g/m 2 is formed on the spunbonded nonwoven fabric was obtained by causing the meltbiown fiber of the ethylene pol- 
15 ymer containing the polar group to be stacked directly on the stretchable spunbonded nonwoven fabric obtained by the 
same method as described in Example 13, using the same polymer as used in Example 13 for the ethylene polymer 
containing the polar group. 

Extrusion lamination 

20 

[0149] The nonwoven fabric laminate of the invention was obtained by forming an elastomer film having the basis 
weight of 40 g /m 2 by the same method as described in Example 13, using the same thermoplastic polyurethane as 
used in Example 13 for the thermoplastic elastomer, and laminating this elastomer film with the sheet of the nonwoven 
fabric laminate obtained as described above. Evaluation results of the laminate are shown in Table 13. 

25 

Example 26: 

[0150] A nonwoven fabric laminate of the invention was produced by the same method as described in Example 17 
except that the basis weight of the thermoplastic elastomer film (B) was 20 g/m 2 . Evaluation results of the laminate are 
30 shown in Table 1 3. 

Example 27: 

[0151] A nonwoven fabric laminate of the invention was produced by the same method as described in Example 14 
35 except that a different grade of thermoplastic polyurethane (Lezamine™ P-210 available from Dainichiseika Color & 
Chemicals Mfg. Co.; hardness (JISA based on JIS K6301): 92°; viscosity (200°C): 1 .5 to 2 x 100 poise) from the ther- 
moplastic polyurethane shown in Example 14 was used for the resin (water vapor permeability of the resin: 4,000 
g/m 2 d as 30 u.m thickness film) of the thermoplastic elastomer film. Evaluation results of the laminate are shown in 
Table 13. It may be said that in the case of using polyester for the thermoplastic elastomer film, stretching is easier at a 
40 low toad than in the case of using polyurethane. 

Comparative Example 7 : 

[0152] An attempt was made to produce a nonwoven fabric laminate by the same method as described in Example 
45 18 except that the sheet comprising only the spunbonded nonwoven fabric which has no nonwoven fabric layer com- 
prising the ethylene polymer containing the polar group was used in the lamination with the thermoplastic elastomer 
film. However, the adhesion of the laminate thus obtained was inadequate. Evaluation results of the laminate are shown 
in Table 1 3. 

so Comparative Example 8 : 

[0153] A mixture of SEBS (H1052 available from Asahi Chemical Industry; MFR: 14.5 g/10 min. (here, as deter- 
mined at a temperature of 230°C and a load of 2.1 6 kg in accordance with ISO 1 1 39-91 ); styrene content: 20 wt%) and 
LLDPE (Neozex™ 23H available from Mitsui Chemicals) at a weight ratio of 80:20 was used for the thermoplastic elas- 
55 tomer. The water vapor permeability of this resin was 100 g/rr^.d as 30 jim thickness film. An elastomer film having the 
basis weight of 30 g/m 2 was obtained by extruding the aforesaid resin through a film die (temperature: 220°C) by means 
of an extruder (molding temperature pattern: 1 90°C/230°C/220°C). On the other hand, using only the nonwoven fabric 
obtained in Example 17, this elastomer film (B) was laminated with the nonwoven fabric in the same manner as 
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described in Example 17, and as a result the nonwoven fabric laminate was obtained. Evaluation results of the laminate 
are shown in Table 1 3. 



Table 13 





Example 

25 


Example 
26 


Example 

27 


Comp. 

U" m aamJ mx 

f^M m. WTTljaiM 

7 


Camp. 

It " j 

8 


Basis 




40 


20 


20 


20 


30 


might 


Namroraa. fabric layer (C) 


10 


10 


10 


Mono 


Nan* 




Momroftn fabric (A) 


28 


28 


28 


28 


28 




Load 


at 6* aJaacatii 


fe/Sfaam] 


R0 


32 


50 


42 


75 


r 


Lama at 26% •lancaW 


140 


57 


90 


75 


120 


* 


Load at BO* oloaamtwm 


220 


120 


160 


138 


210 


5? 


Load at 100* alangatian 


270 


160 


200 


172 


250 


!. 


Load at 160* alangattaa 


350 


240 


280 


258 


350 


o 
m 


Ma 


z. etrangtli 


[g/26mmj 


wo 


290 


380 


303 


530 




Max. elongation 




200 


156 


200 


120 


230 




at 50* aloneaW 


[%i 


7 


8 


7 


10 


4 


?! 


atl00*alaneatioii 




16 


15 


16 


20 


9 






dinar rtrenfth 


lB«a.] 


187 


50 


60 


10 


220 


Water ▼ 


■par permeability 

[g/m2.daj] 


2500 


3500 


4800 


1800 


10 


Waterproofed [mm Aq] 


>2000 


>2000 


>2000 


>2000 


>2000 



Claims 

1. A water-vapour-permeable non-woven fabric laminate showing water vapour permeability of not less than 1,000 
g/m 2 • day and water pressure resistance of not less than 1,000 mm Aq which comprises a layer of non-woven 
fabric (A) made of an olefin polymer and a layer of elastomer (B) having water vapour permeability which are lam- 
inated through a layer of ethylene polymer (C) containing a polar group. 

2. A laminate according to claim 1, wherein the ethylene polymer (C) is at least one polymer selected from ethyl- 
ene/ethyl acrylate copolymers, ethylene/vinyl acetate copolymers, ethylene/methacrylic acid copolymers, ionomer 
resins, modified resins obtainable by modifying ethylene/ethyl acrylate copolymers with unsaturated carboxylic acid 
and modified resins obtainable by modifying low crystalline copolymers of ethylene and an a-olefin other than eth- 
ylene with unsaturated carboxylic acid. 

3. A laminate according to claim 1 or claim 2, wherein the ethylene polymer (C) further comprises at least one additive 
selected from elastomers having water vapour permeability, tacky resins, inorganic fillers and foaming agents. 

4. A laminate according to any one of claims 1 to 3, wherein the elastomer (B) is at least one thermoplastic elastomer 
selected from urethane-based elastomers, polyester-based elastomers and polyamide-based elastomers. 
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5. A laminate according to any one of claims 1 to 4, wherein the non-woven fabric (A) is a non-woven fabric formed 
from core-sheath type conjugate fiber or side-by-side-type conjugate fiber. 

6. A laminate according to any one of claims 1 to 5, wherein the layer of ethylene polymer (C) is porous. 

5 

7. A laminate according to claim 6, wherein the ethylene polymer (C) is a non-woven fabric or porous film. 

8. A laminate according to any one of claims 1 to 7, wherein the interlaminar strength of the water-vapour-permeable 
non-woven fabric laminate is not less than 7.87 g/cm (20 g/inch). 

w 

9. A process for producing a water-vapour-permeable non-woven fabric laminate according to claim 1 , which process 
comprises coextruding a film made of the elastomer (B) and the ethylene polymer (C) onto the non-woven fabric 
(A) and cooling the coextrudate product by means of a chit! roll. 

15 10. A process according to claim 9, wherein the surface of the chill roll has a non-stick coating. 

11. A process for producing a water-vapour-permeable non-woven fabric laminate which process comprises 

forming a layer of meltblown non-woven fabric, made of an ethylene polymer (C) containing a polar group, on 
20 a spin bonded non-woven fabric (A) of an olefin polymer and then laminating a film of an elastomer (B) having 

water vapour permeability on the side of the meltblown non-woven fabric layer by extrusion lamination. 

12. Use of a non-woven fabric laminate according to any one of claims 1 to 8 in the production of protective covers, 
packaging materials, jackets, underwear, sanitary goods, disposable diapers or wall paper. 
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Fig. 3 
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